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(57) Abstract: Remedies (progression inhibitors) for amyotrophic lateral 
sclerosis (ALS) which contain as the active ingredient HGF and/or HGF 
gene. HGF has two functions, i.e., a direct neurotrophic factor activity on 
motoneurons and an indirect effect of relieving glutamic acid cytotoxicity 
on motoneurons by maintaining the glutamic acid transporter level in 
astrocytes, thereby improving the motor function and prolonging the life of 
patients with ALS. Thus, HGF and/or HGF gene can be effectively used as 
efficacious remedies that have never been known hitherto. 

(57) ®#): 



£j tsw s >mmmmtommm^mrm(D 2 o©m9*» ux. ALs©^i&^tg 
9 tottimM£LTttKm*Z£tifivz&c 
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WO 02/22162 PCT/JPOl/01539 



m m 



5 mm 

2£fgHJ!lk (Amyotrophic Lateral Sclerosis. STF^ ALSt 

1/^9) i&mfflfcM-fZo X^mm^t, HGF (Hepatocyte Growth Factor. MAS 

10 MM 

«^ffi»JI«b£E (ALS) (i. »-rL-P>©^&frft^*JJ;C/»»©l*^ 

£Vm<D*im*m< 0 MS&%®m5%mW&®MS (FALS) T*$>?K FALS©&jl5 
%^b25%W + /Zn 2+ X-/N°-^-+>'K^XA^— fe: (S0D1) K UTl^itis 

15 fflK^JI^WUTt^o ^ l^UT^JISODl* >^IM©gtt^5 h ^ 
yx^x^^-7tfx«*, «»J;»^t^»cbllia©^©«^^rfci6 
, ALSKft-f & ^J^t UT. d ©^SODlMfgii F7^Xi?x-7^-7>) X#TO 
£tlTl^ 0 ^UT. ^^fe^Tfe. ^JtSODl (G93A) »J|§ija >Xv?x- 
v ^ v^XT&3G93Av<>X(Science, 264, 1772-1775(1994))£MUc 0 

20 ^/^^-P>©^«^©#»TOi%^t>nTt>^©T. £<©ffr^> 
~ p >©£#£ESWK&Jtf£ d £ K&j&£fil ^T^ /Co bfr U<S# d 

n s> ©fswii ^-rti t> ?ij£© ^ < & ©-mtefr £<> 

BrujiQb^, MMflS*(r®^SODl^#^^^.^A^«^^©auf- 

iEtu mmtomKmc^Tgmzmtzz.tzm.&u '£hsodkg85R)m 

25 mi hy >Xv?x-y ^-7^XfCfe^T^-S0Dl^-r^ti^5tr^^l©»i 
UT. MWKttt^bTl^(Neuron,18,327-338(1997))o Uc#-pTs Mt>M 

Mm (bifunctional) «B®W\ ALSOW^J: *)«aIT$>3 <t#*.btl3o U^btt 
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MM5gH^ (HGF) it, mOKJ&NMMZtttZmittV'f h-^x>ilt 
*U 1989^{r-e©itfe^^ > £ ftfc(Biochem. Biophys. Res. Commun 
. , 122, 1450-1459(1984). Nature, 342, 440-443(1989))o HGF«3W#mH^ £ UTfS 

fc(Ciba. Found. Syip. , 212, 198-21K1997X Nat. Neurosci. , 2, 213-217U999))o HGF 

tt»^»fl&^*ftT#»«H^m^-r(Ciba. Found. Symp. , 212, 198-211(1 
10 997)s Brain Res. Mol. Brain Res. , 32, 197-210(1995))o t *) £>U"HGF(;£n in vitro W 

vrmm^^^mw^mmi- cgdnf) 

tl^Wmmi-O-^t UTttftnT^* (Neuron, 17, 1157-1172(1996)) 0 S&fc&PB© 

SfflffOttS^H^iS^*^ in vivoT*^$ ftT^S (J. Neurosci. , 20, 326-337(2000) 
15 . Eur. J. Neurosci. , 11, 4139-4144(1999))o l> U Kite* HGF©ALS^©P^ HGF 

HGF^ALSOf&M t ft *) fr^ttM S> W $ tlT 0 C vR« |Z & -> tc 0 

X, HGF©ALS^©H-^£&#tUc 0 *©*&^ c-Met/HGFU-^-/^-#^MS^ Co- 
Met- ir) *^ m&M^omm- *-v>t ^*§kg93a byy^y^-vt^vx 

25 tfc<fctfHGF mRNA©^U^;W^^X©^»C#oTiij!in1-ac:<i:^I,tt}U^o -ft 
&©te£K:J;!K ALS©3S!i-^-p >{Cfc^THGF*<Mb^©^iiJ^/cUTl^C: 
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5 M-r^DRG^»»)lSf UT^>> - <t£*> jift Ufco $ £KHG 

Eh^yx^xi^^^-CKWl/fc. *©&JIn Hi6T4>* 
10 X&OT3A-? X©& 2 fg) ©HGFO^mi- J: 9 n K < ^ - i CJfl0¥©H*&*«* 

&{C£||0##S>(is HGFi^J:5ALSji^S?fiJ©^77-XA^ftU^^ 4^<S<<t 
15 fe£(T©3o©gf^^^-XA{Cj;*)> HGFIiALS$#$ll£kfct>tC£^£ft 

/Co 

ALS©™f-*J^T> 77X^ 0 -- tf-lrf^ ^||SODl£i®*]f!gglUT^£ h7>Xi?x 

20 Tfc *) (Proc. Natl. Acad. Sci. U. S. A. , 95, 15763-15768C1998). Science, 288, 335-339(20 
00))> *fc*X/<~ b*#7M 14 >tt^-©G93A^^X^ 
©£A#> ^2®TOtr$* 9 * < i (Nature, 388, 31(1997). J. Exp. Med. 

, 185, 933-940(1997))^ *X/*-#-WZ(Dm®ffifKW.Wl'&%\*&fr\sT 
l ^ &*ltl^. * CI T*3gH^ & ttHGFWfc X/ <— fer-l©f§#£^fb£-££ 

25 t'o^^ftU^^ HGFtiALSiiii-a-a VJCfcttS #X/-?— tf- 1 ©M#£fllftl 

(2)^Fi!-g©Akt© U y&flsftUB 

Akt© U >K-fb*tWKfiS- a - n > i ^E±^^^T'©HGF©^#«^{-H-^ 
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i©Ttf h — >X£lfilh-f 5 «! kfrtt&tlTl ^(Biochem. Biophys. Res. Commun. , 244, 
683-690C1998X Hepatology, 30, 151-I59(1999)) 0 ZCT*¥mmt>mGFmtK&*)k 
kt©'J ALSO^flfCfc^T^Klf^ Akt©>jy 

(ftjm^m&mz&vzyvTMmmfoyjwiymm&fo ceaat2/gltd © 

10 JMf©1Mt*«k«»J8arc> ^ >«HaaSffe&<ffl &frK3fei>UN. Engl. J. Med 
.,326.1464-1468(1992)X £#ttftlCjl&U 5 

(EAAT2/GLT-1) lZttt Zftm&gfrWRftKflimbfcZ. tikaa. Neurol. , 38, 73-84(19 
95))#H#£*lTV5o ttZs ALS^-r;l/T*>-5G85RMh7>'Xv , x^>y^-7^XT'0 
15 BAAT20i!feH J (Neuron,18,327-338(1997))> ALST©S0D1^H (A4V&J;t/I113T) KM 

aufc^y ymwfrt \ ymmm-^mmm^t Neurosci. , 2, 427-433(1999)) t> 

ggKlfct, UTl ^ S> tlTl ^ #3&!B# & {2HGF©Ui£EAAT 

2^©W4£tftlt0fco HGFmi^K:fctf£EMT2©^>U^P-'>3> 
20 «PIIU ALS^Cfc^T^t^^S^K^t-^W^t^-i^^^ 

*;frX>*~ l?-l©Sf#£RK::<*:l;:<J:oTs £fcAkt©'J >SMkC«fc-3^ *l/r£j£ 
^«^!&IIfc»^5^'JTlffli&W»»W^$ (EAAT2/GLT1) <D?V>]s 

JH±©«k-5CHGFtt N M^^-PX^-r^S^tt^SS^^is 
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So C©«fc9^> (bifunctional) (Dl|iB?(« 

MbtLTfcb-T. BGF^#J©#JT£>So HGF©dftS>©«te. ALSfeJ:OT^b^ 
»^^-o>^t{r*j^Ts HGF Gtfc^Xte^^Sf) frfem®Km-v%z>z. 

5 

f&0H©IH^ 

(1) HGFS:C;/X(iHGFit^^^IJ^c^:tT^1-S^ ALS^^iJ. 
10 (2) HGFRV/XteHGFmttZWlJ&frtLT^tZ, ALS©ii*T#|J 

(3) HGFW/X(iHGFit^^W^I^<ttT^-r5> aS&^a-o:/ 
K is V S t) X'*— - 1 ®^#ffiIfiJ^J> 

( 4 ) H G FM/XliH G F®fc^T«#£ LT^l^s MKfetfS A 
15 k t©'J ^itfbU&i^ fttf 

( 5 ) H GF&tf/XtiH G Fit^^^I^i MtM&K&Jt 
£ ^ U T«IBW!5llfi^I/^ ^ (EAAT2/GLT-1) ©»3WJ#J> 

20 M©iSW«5ra 

Bit*. G93Ah7>Xv?x-y?-7tfX (0*G93A) fc^tf^fflffii 1 
dtype) ©»- i-o >K:fc#Sc-Met©SgJI (c-Met-IR) $6£aaiMfe£ft<rii¥0r£ 
^m^tz^^tmmmX'h^o 0»K 2ioti24-£ffr£> £fc8mo(i8*-£f& 

25 02(i> G98Av*X©l^©iifrK::fc#*^ #ftC'©HGF& J:i^-inet RNA©^*^- 
3 >^-r 4 x>r yRT-PCRfC »©»^v^7;©^n<tibl!cU/c^m^ 
t^77t'*§„ $lillt*£«&&> 8tt(ic-net RNA# CET^?) fcSL^iHGF RNAg 
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tr.k^MfU^m^^ IIMt^, 0*K ^W^GFfC^^I-^. 

Ht(*«£> Li(±flFH£> Kdliflg^ SpiM^ St(ii£, SciiWfSSs Ts 

04 Ji, 2^^^©»»J:0*HGFh5>X^x^-)/^^ I >X«-? (n=6) T© 
«GF©l/<;U^-r^77Tfe^o (ELISA) TPffbfco 

10 05 ffi^^lMTC^^ckCMGF h 7 >X v>x^y ^^^X^M-?!?© 
£MKfcJ;}-&HGF-t*^ ELISA}IJ:oTlPft/c^m^-r^77Tfe5o S^K P 
2iiit}£&2B@£\ P14tiffl&t&140@£s t/clinoiil*£Sfr3s 6mo(i6^r^^^1- 

o 

0 6 (i. SStt1ttf$©3iJ- >©iSt&0M3x Hm&ftfcffltir Uc$k$k%* 
15 1-»^^T$) 3 o 0*K wildtype»£S|-7 7 X N HGF{iHGF#?4 h =7 >X $> x - 
y ^ 7 X^ G93A(iG93A h 5 >X v? x- * ? v7 X (ALS5&K) ^ G93A/HGF(i~fi h 5 
>Xi?x.r^y7v7X (ALS5&S) ©^m^-To 

07(i, ^h^yx^x-v^T^x^fe^^JilfloM-x-P^^ 

20 -y?-?iyx%, AteG93Ab7>X^x~^v7X3s tfcAiiZlS >Xi?x 
— y ^v^x^-fo 

o H+n Ofi^£l!£\ •(iHGF#?4h5>X^x-y^-7'>X^ A(iG93Ah5>X 

25 09te> 8^fife©#h7>X^x-y^v^X©im (V^ ±/<*;W <JK 

B10(i N #h7^Xi?x-y^v^XT©> 2. 6fc t ta t 8^r^^©W©HGFl/^ 
;i/£EL!SAK cfc 5 #PW Ufctl**a*t ^7 7 S • 
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01 li±> G93Ah7>Xi?x^.y^V>7. n=15) ^OTA/HGFlia N 

jy**?*-?*-**?*. cs*a> n=i6) K#vzmm®mi&zim\stc%i%i%7ski- 

mi 2its G93Ah5yXv>x-y?^X (04^ n=15) *JckO'G93A/HGF-fi h 
5 5>Xv»x-y^?X (0*A N n=16) (rfe^SJBtrOTO^Jtl^U^^^-r 

01 3te> m^M (0«KX n=14) > HGFif$&t*5>X^x.r.>y^'>X (0»t»# 
s n=15) > G93Ah5>Xi?x^y?^X (0*A> n=15) . fccktf-fil^yx 
v?x-y^*X (0*A, n=16) ©«#^lt^«b^^/^^7 7T'fe 
10 £o 

01 4 (i, (EI^CX n=14) > HGFW h7>X^x-7^7"5X (0*» 

> n=15) > G93Ah^>X^x^7^v^X (0*A> n=15) ^ fcJctf-fi h5 >X 
v»x-y?-7tfX (0* A, n=16) ©o-^-Py FJiT©^«£«Uc|£|l 

15 Ell 5(i> R££! (HI*Os n=14) > HGF« >X-^x->y ^-?^X (0*« 
, n=15) ^ G93Ab5>Xv?x^?-7?X (0*A> n=15) ^ fe^Zlh^VX 
x ^ y ? v x (0 * A. n = 16) Uz^^tVy J~Qfo%> 0 

01 Gits ^^^©G93AS<^G93A/HGF«TOM®^fc^^^^S0Dl©«^ 

Ell 7 it, W&. (W) , HGF#?4 (H) . G93ACG) , hy >Xv> x-«y ? 

(G/H) ©&^X©§Sffr'©^S0Dl©;i£\ -f A 7 y^'fCi-pT^b 

25 Ell Bit, m*W (W) s HGF^4 (H) , G93A(G) > fccktf~fi Yy >Xi^x-y ^ 
(G/H) ©&v^X©8*£Sp©§SiatC:fct;j-^ 'J >®MbAkt (p-Akt) > Akt, Bcl-xU 

^tBci-2©^^fe©^^^-rmm^s;¥XT'S>^o 

01 9li, 4a©v?X©84-£{§&©JgfMttfl£. GFAP{Cj;!9^«li<b^^fb/c 
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0*. •liHGF|i$ii>5>X> ? x~^s Al*G93Ah5>Xv?i-^ 

Alius h7>x^x^7^ (-en-e'ti©^^i^n=3) » 

5 02 ll*> 4@©v^X®2, 6:fc«fctfl*J!l$©TO©EAAT2* GFAPfc<i;tfc-Met©:fc 
&7°UyT4>yQm%**tWmM?mrhZ>o S+Ittm HtiHGF|i$iih5 
>Xv?x--^> GteG93Ah5>X^x^y G/HliZLfih^VX^x-y^^f 

o 

02 2ti. ^b&©EAAT2©*B*fftl/'<;U (®TO©/-cfe{CEMT2l/<;l'£GFAPl/ 
02 3ti. HGFm^©^^#a^»^*J{j-^EAAT2*>J;C>*c-Met©^7*Py-r 
0 2 4 li. 0 2 3 ®fs&7v >?(D&$kZ%&&)fcB Ltzjfy 7T& £ 

15 

^mmK^ ^T&rn $n^> h g f . ^is 

M±<* Nature, 342, 440(1989). ^^2777678^^ Biochem. Biophys. Res. Comun. , 
163, 967(1989). Biochem. Biophys. Res. Commun. , 172, 321(1990)$: ilCffif^ ftTC ^ 

ftfflMe No. HGF-101^) &mt%Z-tbT%2> 0 

ttteKflPA bT^lf&gl U C ©^|fii£&ft©J##_h?it^ S> i ft <fc-f £&&;UGF£ 
#SC:<hfr*T£& (#Jx.tf Nature, 342, 440(1989). #K¥5-111383-*t£#^ Biochem. 
Biophys. Res. Coimun., 163, 967(1989)4' mm o mom^mmm^m^tvf, 
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5 ©UBi^Tf S fc©T&oTt>&tr\, -rt£t>t>. l ) irfeHGF©cDNA<hX h V y^x > 

GF©T^ymra^txi^t<(i» ©7^y$&<tt&> # 

olecular Cloning 2nd Edt.,Cold Spring Harbor Laboratory Press(1989)^©&W 

15 ^rufct>©T*-5o HGFa, m-*-*>fctttzw£mmg®*t£&t, SL 

zyw \ >im$mkmmwi&mzm2'D(Dmzm^x, nsommmt 
m*%mtz>%i%.t£%tz» co&itz, r.mmm (bifunctionai) (Drnrnm^- 
mmkm^nx^-r, mwmn®mxh%<> mmcn^2-Do^m^%wt^ 
20 ctK&t), ^xamMLtzm^-^ym^im^mm-mut^^t^x 

mohLSfcm-mmwzt uti^ hgf^ pu < t huyo 3 mftm&emt 

25 (2)WfTC©Akt© y y^flsftMB 

(3)fii5^^Jfi»wfcMtS^U7j(fflJI^»^^ S (EAAT2/GLT1) ©^ 
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dCl-CALS}CH^bfc3a&-^-P>^iLT(i> iitTttTO (spinal mscular 

) mm* mmmm, msm^mmt, /jw^«i> 7*^-0:/^ 

*^©f&^U(iS^©M^II W^t') %t*)iW, -#S 

0. 0002-0. 2 (W/VX) gKJf * t < t*0. 001-0. l(WA%)mgKl$S£*l3o 

WJX ^5f>> v>-h-iW 7>3-7> f^f7X if-U 

l^ftSSWtifeotfea^o -ttttfcfo &Tf§:-^ &f*I&-^ iMBWJft^k 
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LTO. OOlmg-lOOOmg. ff* U < 1*0. 01mg~100mgX'*> «5 > dtl* 1 0 1 EMMH£# 

* fc. jKT©««i»wia«$ i -5 k. m&T(m<DW¥<D$mK & <o . als« 

X©^ftT©HGF5l^»©^ 2 4§©HGFS8& «k t) > ALS©fiStfc&<i8i&t* £ft 
^ & S6 * £ ^F©»^tE^+^{C^# U * fc? XKfc (, vr 1 * £ ©i^£ 

<£fcW*T©HGFfgmi^;l^*. HGFlK^lirOBttJBUitttiJi-Stt*^ #53*1 
10 ZZkimt U^o ^fi^Kfc^Tl*. C©J:^4\ Wfc*5tt3HGF©5KBl/*wa< 

-r§fc©T$>^o 

HGFfi^^l^fe^f&^H-rS^^^tlTfc*? (Circulat 
ion,96,No3459(1997). Nature Medicine, 5, 226-230(1999). Circulation, 100, No. 1672 
15 (1999). Gene Therapy, 7, 417-427(2000) #££#)&). SfcfiBRfWCMIfiSftfcS 
«i«oT^So ^JJKfctvTl*. M©J;-?^HGF^>/N 0 ^©S4©Wb-r> HG 
Fitfzr?£#A-f 3 C t * ALS©at^^SBW* *>©T'& £ 0 OT. H 

*JMIiir*S^T«fflSn5 THGFitfe-fJ £1*. HGF (HGF*>^) ^jM^it 
20 fc^Zmto MWmm, Nature, 342, 440(1989). #fP^2777678^^g. Biochera.Bi 
ophys. Res. Coimun. , 163, 967(1989). Biochera. Biophys. Res. Comiun. , 172, 321(1990)$: 

^a^-) (a»/;^0^lj , btl^o d d "CHGF& n — F^ZcWkOiM&WM 
I*. IfflE^KEttSftT^Sffc Genbank ^x-^-XfcfcSfcSftW*. 

25 ^xcti^om\wn^^M^mum^?cR(D^4^-tLxm^\ MA. 

«J|fJ!l^ek^S*©mRNA{r^bTRT-PCR^^9 <1 i&ifKck*). HGF©cDNA£^ 
p-.=.V?Y3 CI :tlb®^o--y^ flfcWMolecular Cloning 2 

nd Edt, Cold Spring Harbor Laboratory FTess(1989)3F©£#§Kfl& \ ^H^<£ 
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So t5t)^ 1 ) BiJfScDNAiX h 'J > ME&frTT'W 7* 'J X"f £DNA^ 

^3-K-rS^©T$>n(^ #fgBJ©HGF&f^©$Elifi^£ti3o C^TluED R 
XI2) ©DNAte, ^R(i«#M^K^St^ PCR'&n X(£IS©'W 7' U ^ 
10 a £Kck «I £#T£> ^1*^(r(i1uiBMolecular Cloning^ 

33§HB©HGFiIfc?l^ bu^©HGF^ >/n°7 £ -I <fc^T'# & c 
HGF^|5^c!:HGF^>/^(iMUTOT1-^-i:fcT#tl(i\ 

15 ^^©it^^^feo^xffl^btL^Jtfe^^A^ mxmms&um 
20 mm, mm^mommm, ¥±*±, i996> mmmmm, ^^mx&mmmmm 

&,¥±*±.1997> B^il^^^#«^^IS^W^^HV>y^, • t 

^-■xx, 1999) o Kir, mmmwtZo 

o 
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£fz^ mr-OMB^A&tisTte, |*Ba!iJ#V-A (internal type liposom 
e) iriSjtfe^A^ tWSSSU^V-A (electrostatic type liposome) 
££fc?i£A&> HV J — U tfV-Ajfe V J - y fly-Afc (HVJ-AVE y 

5 y-Aft) s Hr^HrSfSafe^A&x A°-f^/HlTa# (^Sffii 1 ) i 
£t>KDNA$H^JBfcj£A**5#fe» nak e d - D N AOiSSSff ASk iEWffi 
# y «k 3#A&^<zx tu^©**fe»-*f * IIW? * - 

c v j - y ^y-^ii, iitstrsK-eftbnfc y ^y-^^DNA^s 

10 AU $^{wd©y ^y-Ai>F^kU^:-fe>y^^'f;l/X (Hemagglutinating viru 
s of Japan : HVJ) ££S!l££#fct>©T&£o 3*HV J - U ^-AScWflSfc 

m&sm. mfci-mmowmm, ¥±#, 1996, itfe^A&^g^f^fe %t 

15 tfc, 1997. J. Clin. Invest. 93, 1458-1464(1994). Am. J. Physiol. 271, R1212-1220(1996) 
) tl U < ^ b*l"U ^ fc#>> Ztlt>*&%Lt$fttz\,\ t£$3HV J t UTfiZ 
« (ATCCcfc^A^f^) jW?*Uv&<s Sffiir(i»HV J$c (MM* ATCC VR-90 
7^ ATCC VR-105*££) t>m^£tfi*V%Z 0 

naked-DNAOtm^ ±E^*fe©-5-&*t>ttffitt#i*T* 

20 *K d©»to^&ff*U^AftT**o 

T%6^??-T&nmmtez%VL'<??-'cfr^Tt>&^ft, mz.i*v c agg 

S (Gene 108, 193-200(1991)) ^ pBK-CMV. pcDNA3. 1> pZeoS 
25 B. fr^l/X^g-feJA^Sflte 
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JJIX, SV4 (K $6ffi*£ffi«7'f;l>X (HIV) H©DNA>M;l/X£fc(iRNA 
7 >f ;UX £ g ft i-T *5tfeT-£#A U HHfifcfilft*. 4" ;i**«Sfe3 4 c £ £ «£ 

t^in vivo& &£>\ h h^&*s«0«ai^a5WUT^T»e?ie« 

10 IMKCfAU ^©tt^ftfiKM-f e x v i v ofe*^§ (B^1Mx> 
Xn 1 9 9 4^4^ 2 0 -4 5Kx ^TU*E*k 3 6 (1) , 2 3-4 8 (1 9 9 
4) . «RE¥t|fflU 12 (15), (1994), B*ft^%fR¥&fli 
i&j8?U?&flF&^> h7^> • r<f- • xx. 1 9 9 9) , flsam i n 
v i voSaWEFSUv, 

15 Jl^OS^SMfeiUTtt. fe#rtTlS»UA:HGP3W^M*«»U ALS©ii?T£*p 

&Tm> rais-^ ii^s^ mmm. mmx, jmnm 

d©? Mi*i©»x^-p y\zimw®m\*%wmZik% 
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5 S£<t#T'££^ #»9J©DNA£UT0. 0 0 0 1 - 1 0 Omg> ft£ U 
<(i0. 0 0 1-1 0mgT'fc*K c:n*ttBtt^U»^^l EIfa:-^«©*<ff* 

15 

(1) h7>Xi?x^^7W 

h^yx^x^'y^GQSA-^^XC (S0D1-G93A) lGurdl) £ Jackson laboratory/^ t> 
HAUfcCScience, 264, 1772-1775(1994)) 0 ffl&DtHbK^ *XG93A^X£^ XC5 
7B6^">X££@eU PCfcfc.fctfKy h-7*D7 MWy«jy'fHf-'>3>»wJ;oTjt 
20 fcT-m&V&UZo 

KT3xfcT h-^r^^<bbfc^B7y hHGF cDNA (Proc. Natl. Acad. Sci. U.S. A 8 
7, 3200-3204(1990)) .koTlWIU pNSE-Ex^^- (Dohertyif±frJ:?)JI 

tt) rtO-a-a (Neuron, 18, 231-241(1997) )© 
.TBfdfAbfco -9-7'^p-->^©^56^ U ^-©^ItlJCctoTNot IiM h£ 
25 pNSE-Ex^^-KiiAUco *©^ 75 F©£^lE?iJ£fi£i!Ufco HGF-KT3 
MDCK»©ji^7 y -fe>f fcii^il- a- P >*Jft*S*©in vitro£#7 y -W 
JC*J^T> t h^^HGFi^a©«^UA: 0 ■rTK:ea&bfc#8KJ. Cell. Biol 
. . 128, 185-199Q995X Proc. Natl. Acad. Sci. , U. S. A. , 95, 5269-5274(1998)) 
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TSItfrUfco ffi^Ef is h7^x-»;^ty h£Sal IfcJRBSe&fflfcJ:^ 

5 40 *U (A) B^£J^fcPCR:fc«J;tf h-7'py M:J;?)iibfco ft£HGF©fg 
mt, HGF-KT3 cDNA©3' 3«te£tfSV40tf<) (A) i/^TOW «^r*^'-1- 
37°P-7*£/B^Ts RNase7°n-r^->3 >T>yfe-f (CckoTP^/Co 
NSE-HGF h 5 >X v^x- «y 7 -?7X©^£G93A h 5 >X ^ x- y 7 77X t 

fee io©^^©^^?iS!^n^^-eiiii;7— ^TMWb/co w©fH]0^ 

(2) 3ttf3T©HGFfci:tfc-niet RNAOfel 

15 Brain Res. Brain Res. Protoc. , 5, 190-197(2000)){-^^T^To tz 0 

(3) RNase7 a P , r ^ i/ a >T * "fe-f 

RNase7°P-r7 a >T v -fc'f £s -rnrEtfebfcJ; •? fC(J. Cell. Biol. , 123, 455-46 
5C1993X Science, 268, 1495-1499(1995)). RPAII U 7 UT—V'^vf-? is a >T 
yfe-f + ? j» (Ambion, Austin, TX) £ffl^Tff-?fc 0 HGF mk\Z^WlTy^ 

20 >XcRNA7°P Z fc&Ks HGF-KT-3-polyA©HGF3' ^polyAfE^lJcDgp 
#£-§tr326bp$rJf£> pGEM-T^^-fiOfAb*:,, 7°5X^ K£E£itffcU «" [" 
P] CR<Dffi£T~&m U fg£!3 ftfccRNA7°P -7*£'W 7* 'J 7*-f > a >©fc& 
KHfcJBUfco n*t4HGF RNA(i326bp©7 , P-r7 K*5*L ftSlxHGF RNAteKT-3 
fcitftf'J (A) ffi3&J£fc^T^5©T«fc!3&lV/P-r* h'O K (251bp) 

25 „ 

tTa^^6^^t»©^tl^tl©^M©15»T<fTo /Co -77X£^© Loire 
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(5)Hi?W 

U /<57-f yfiC&fflUc^ L5frt>lA£-vmffifcWWUz (14#m) 0 tiTfcKfc 
10 #S (L4-L5I*!©) m-jL-P>©tt*7«^K:»ttO«Ifr^oO^TfH«Lfeo fflft 

— a— py£ffifcbfc 0 

c-Met#^fa#L{fc (Santa Cruz, 1 : 100) ^ HGF#^6mi* (Tokushu Meneki, 1 : 
1000) „ k hSQD#yW9£i# (Sigma, 1 : 200) ^ GFAP#^fim^ (Sigma, 1 : 1000) 
15 > (Saata Cruz, 1 : 500) 5%^ltffrfccfcO c -7 

7XlgG:/Py*>^JTlW (M. 0. M 4ry K Vector science) 7'Py^^b 

*Sl^«*aWs2JJ*i^«toU 15^P^>+a^-hU/Co 1Ift&i!»fe©fc 

feKs §J>t^^-THoechst33342T*fit^fems S&WraWFTttfcbfco CCD^7^7 
20 (Hamamatsu) T?3bfc®&£Mi^K x^iWbU ^l/OUfcAdobe PhotoShop 
I vt fllB£ b fc 0 If* f- W t22kSt#K: «fc -? "OWS ft 3 ?i-Ji/%Wt<tt £ #> 

\U AK^£10#ISMlU DABgjftflTSIftbfco ^ft^'ft©^fe©#^^> "f 

Tfcf&^Sftfc^fe (Sunet al. , 1999) K:«fc?)Hlfebfco 
L5JU- b£$l$U 4^^^l/A7/l/fh K/0. 2596*VWWkrb KfCT— 
25 8605£U »Tb:*X^ ^AIC«kS*±2l*H©^H^U ^- h«zk£ii\ Epon81 

2i:MUfco SlU/l'-FWU (1/zm) > MM' ^>7>-T&febfc 0 

©^^^^MUTTli^jto 

C6>MnMft 
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HOftMttftllia*^ -TT^E^U^jSCBrain Res. Mol. Brain Res. . 41, 259-268(1996 

)) \zt>-ffrtm&ztinz-T%m ^ fz ° 0 ©G93A-7 o x& z o mm&mm^ ©* 

P&®£$£iJU /hStfWfJtfcUfc. ffij»yn^^*37'CzK»W»-lg<!:-5U«EA<C»12 
#Hk 0. 25% h l>7°v'>&=ktfl00//g/ml DNase ItJ M"5C<tT^ 

^>J-L-^-f>3-Ff^r>ali:s 10%ISJE?v/jf[L»£^W (1^3- 
XDMEM/HamF12, 50 : 50) (GibCO BRL) *K7°U- h Uc 0 7°U- h Ufc7B& 
»<3 >7 U > h tC^C^B#^ 3fflfl&£PBS-e2l§]ft& U *£ftfcitg©«;iHGFT#l 
SU/Co MWia©?i56Eii70TO#^{wMS95%^±Tfe«9s »^££^l*NSE/ 
10 GFAP-filfefeTfWco 

M»ai^RIPAM«^TiSIS[tyco 50// g©^fc#l£10%SDS-tf UT? 
7$ (SDS-PAGE) ±T^a»U FYDFiglfcg Ufc„ ^PBS^T-^ 5%/ 

yy T y hX*A5;U*££fcfc4W>f y*^-rU trt-EAAT2irC^ (1 : 2, 000 

15 , Chemicon) Mttlt »^ ItfcHRPaWMsW*;!'* y HgGftft (1 : 3 
, 000, Chemicon) tHW^a^-FU ECUt§*S&fcE{££?Tofc (Amersham 
, Buckinghamshire, UK) „ Rfr&Si#&ttf , U WAP (1 : 3000, Sigma) , £l 
t hSOD (1 : 500, Sigma) , trCc-Met (1 : 400, Santa Curz) St#TH7"p-77bU 
fro 50^g©RT»(kttl*1296SDS-PAGE»r#cU ±$Ufc J: •?{::> U^lMbAkt (Cell 

20 Signaling Tech. ) > Akt (Cell Signaling Tech. ) s Bcl-xL/S (Santa Cruz) &m 
cl-2 (Santa Cruz) i/tfr£»Ufc 0 '<> K3£E£Fluorchem^ ;< - ?ftftr$tt (IS-8 

000) fri^xau^L^o 

(8)HGFitg©&aj 

i^fe -5 1 ^MJiSII't'OHGF*^ v hHGF^ 'J^o -^USM* (Tokushu Meneki, To 
25 kyo, Japan) $JiltvrK|gSgftg8n£$ (ELISA) ©#&T«Uc„ 77 hHGF E 



WO 02/22162 PCT/JPOl/01539 

19 



(p<0. 05) {in^Jiftt^ir.fcoTfPffiU^e 



G93A >X^x-y ^•7^XiCfetj-^HGF^a ; c-Met0^im ( !:Pg|! 
5 G93A >X^x^^^v^X©«l&-i-o >(rfc^Tc-Met/HGFHr7°^-^ 

^m, »£sp m-osMi- ^-^yt mm\u i * % momk-? v x©sifr- » - p 

>{CfcO^Tc-Met-IR^mtTO^C:i:^BUfc (01). t^G93Av>X^S5 

10 EJKTO2*£tt£l^^©cHlet-IR£^Ufc (01). 

G93A h7>X^x--y^^ X©££f©iifT K% V2> IfWft rtT©HGF*> <fc 
tfc-net mRNA©}£t£> M©3>^r^f-^7*RT-PCR{Cj;0^\ ^©^^^ 

tj-^c-metfcckOTF mRNAOlfcJll^MiU G93A h 5 >X 5?x- * * v>XT©ALS© 

15 aiiKoiH^jifTtt^itwiirr s - tim *>fr&i o fc cbi 2 ) o BUKOttm*- «fc d > hgf 

©ALSaij-^-pVTOM^'^^tLfco c-Met-IR{±> *3H»r*>^Ts g&-3"0>£ 

- p >jEi^©iBiaT©HGF©^ii t>^$ nfco - n £ $ > m^mnom 

20 

HGF©ALST©^m^ftT5fci6^, -a-P^i^-^ot-^- (N 
SE) £fl!^T> -a-n>#»7^ hHGF^^f-^) h5>X^x-^-7?X£ 
25 tf^bfco 8o©J4Srt/cHGFh7>X^x->y^-7C'X^©4 , ^t)> 

Wfc Ufr UtiRfcrffi U^T^txHGFfc^W UTl ^ lo©$ffi£8ft Ufc 
o H3^H4&^BI5^ HGFb7>Xv?x^?^X^©#t££^-f<> RNase"/p 
T?i'a>7v£'tKjL>). MGFIi f*|feUA:12©iB»©-5^ RiWKfclOKe 



r 
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LX¥B&l>X^&£timZtVfc (03©?cftl) 0 HGF VX^x— ? ?v?X©& 
(EI 3 SOT 4 ) o -2k HGF*>/^SI©l^>Mi, ffi^©^H#^©^ 

5 05) o 

Sift ^JCfliN IH'^ v&vtt S3BSgi!»T©jffifc©*£ ©*r Mi jlffi 3 ttfcfr d 
10 ©C £li> f&MfCjggN-S C itt Ur s #j^#gttfcHGF©#A*«& UTl ^S d £ 
*a*UT^S CSI6~IU10*5«fcD r 019> 02O#M) • 

mms 

ALStr3^t-^HGF©^m©^ftCl) 
15 ALST©HGF©*S!SiJ£&ftt- Sfc&KU HGF h y >X^x-«; ? -?£*©'VrPiM ^ 
- h(+/-)*G93Av>X©^rPlf-r =f- K+/-)i38EU CfiKJ^TALS©-*- 
P>^E^i-HGF^A Uc h5>XS>x-y?^x£fEKLfco tt*«nES3E»w 

A-oam&vizvvzctm* tKfr>t>m&m cd , hgf©^^* y?vt>v 

x-y? (HGF) > G93A©^(C*t1"^ h7>X^x--^ (G93A) N fc«fctfG93A:fc£tf 
20 HGFM#K*fT h 5 >X v? x- y ? (G93A/HGF) #£j&$ftSo 

ti\ HGF©^m^i!/-x-p>{c5tr^#^^im*^-r^^i^^x & 

»W#Pf K &*>mt Ufco i&m£0 6 RtfM 7 (r^f 0 * 'J <-f * U y HZ 
J:-pT^ 1 $tl^»«©lu^©^ 0 7 7^>«jt (14 0m) {is G93Av<?X (G93A 
) ©»^i-u>©Sb&<l!B&^fC^UT*>?)N iot^W-a-o>^ 
25 UfcJKR**l/a>fc (06) o ;lh7^x->^» (G93A/HGF) (i 
> G93A^^x©^-nck *) < ©«M»^lteKroM»-»- p 

fiiftUfc (06) o ^MfeckOTF^xh^yX^x-y^V^X^ l^©$t©# 

jg/j:»-x-p>^U^ (H6)o 



WO 02/22162 



21 



PCT/JPOl/01539 



Id- a - d >t Jt*fci/r. G93A-7>> x©»- ^ - p ymm rt ^it^iz 

5 (07) o »aF7>Xv?x-^Him G93Ah5>Xv ? x^y^-7^X 
£i±2g*LT> Slfr-a-pycD^^&^^^n-SCli^^n^: (07) 0 

10 I^T> S9BHBl~jL-D>©5596*<8^^|ft-CSr>"rv^„ I!£B©l^;l/r© *>©£*) 

(87. 8±2. 4%) (Dmm-rL-^ytm-ox^, z®c tmwmu&&zmu 

SKI- - p >PftFK:S&*fi9T& s c £ ^ UT^ £ o 
15 #-7^X*n-eM©#»lw5Wi: < £ t>3E©£iGi Ufc^tfXfcMl >T> 

im©G93Av7XTjt,£ft (09), rah^VX^x-y^KJK^TtilirtS 

©fl^ttws-WTfctK l(PS©{5i:^<^^J6«'fbbT^^^^/>^^u/co tfctt 

W> G93Av*XTJi+fIE©^1x£*Uc©KftU Hlh7>X^x-7^l^l 
20 ^ T©^$te*&3£l$KiE#Tfc o fc (0 9 ) o £ tl £ ttHGFtffgirtB*? <fc tf&«©M2F© 

tiP&Wglfi&^T^ tt«©RWl<i:«IKC»JBI**UyJ:. LfcfrvT, HGFii 
aafr=. a -o >©*ir#UTTtttt < > ALSM^^#ft(rH1-SDRG^^tt0(r*ft 

25 MS5m»©»©W^m^t>^^tl^ (08) o 



ALS{r3fr&HGF©%frm©&If(2) 
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ffimoMtelt, ^7 L Plf'-l'=f-h(+/-)G93Av^XT¥^«243. 8±4. 7B (¥£) 
±^MI^s **€=242±14B) TmmZtl, lih7>X^x-^^X 
5 (G93A/HGF) Xtt, CcDH^IiBJb^CiK > $M»271. 9±5. 6B (^^1282. 5±9 
. 5B> P=0. 004) ^b&dofc (011) o 

ZtzTStOfflfetbTte, G93A^X©¥^£#B£Stl*259. 5±5. OB (^^ffi=2 
59±11B) T'^o/co -^-mh7>X^x^7^vi7XT(i286. 8±6. 5B^T5I 
¥£^T27. 3B©M#^£ftrt: (*#tfg=294±14. 5B> p=0. 00 

10 012) o 

15 -Mh7>X^x-«y^v^XT(i^U/ct^T©^a^^ 0 7^-^^*5^T. G 
93Ack*9 fe^Ht^^ < ?)<!:l»^bfc (013-015) 0 
01Ote> ALSiifirCDP^©4o©^T©^llOHGF^ V/N 0 ?JfU<;l/£^U/c£©T'&£ 

<> d©C«i:(i^«©HGF©iijQ^6^^^©SilTO*+^§fe#U> 
20 ©^^5l^®(i-rci(i:^tT^^o b^U8*J3Hf©G93A/HGF-MN5>Xv 5 x^ 
y?T©HGF©+#T£l^ffi> ttet>*Mf, G93Afc iC/G93A/HGF"C©HGF© l/KM$ 

l^i ^ K/i/T'©HGF©3§5i#M £ ft£ o 
R_k© ck 9 HGFitfe?©ALS^ ^-p >T'©3§3iK £ 0 > ALST©^rfc itfffll 

25 mt*wzfrK%mtzz±tf7j<$titzo 
mmms 

ALS}C^f1-^HGF©^> fl-XA©&ft(l) 
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Wfaffi$*©iiJISODl©i$fi^ t hSODltn;^WUT#^^> Uc^Tft 

S0Dl©m(i> »WT\ G93A«h rfi h7>X^x->^ ^ XM^Tigfltl 
bfco G93A^^XT©^ODl©M(iHGF«^©^nil^nCb^^o/c (017) 

o 

15 SODl©^ro^T^ftU/io WT©^S0D1©«^\ G93A^X{C:fc 

^T4^^^^©™^T^fcfi«i(r-ir^^T^ai^n> ^tzmmommm^m 

^S0Dl©mii4^^^TG93A«^T©«{CEifU (016) > #ll&:fe^£f*(i 

20 X^x-^^-7^X-C©^S0Dl©^tt8^^TBje>^it&aU (016) N *teG93A 
M^tttM iT^f^C^tJ t ^ 9 KB*- Ufr U<£# bitl £T fc/h<* fro fc 
o d ft HGFtiC©tx;UT©ttiS^©^<b^©dftt!I©^*?fe#L/ 

* tf-l:mS©iifffcSgft«fHl£*fc UTt ^ bftTt, ^ (Nature, 3 
25 88, 3K1997X J. Exp. Med , 185, 933-940(1997)) , &oTHGFfr#X^°— if-l©ff#£ 
&#T'£3fr£?fr£. trC-^X/N 0 — if-lSt^ *JJ:a c ra^-a.-o>«fe-r^^L 

*x/-?— tf-i-^Bffijs^tt (*x^°-4f-i-iR) <*> mfcwcb^tezmffiKis 
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^Tbm^tmmm*n%vfe&foR&rf-v&^fZo G93A-?7x-m> 
-i-iw*6^i*K:*f-*-yu yiu^m^mm-vmm^mm^ti, £tz&m& 

Ufco COCili®Hi-^-o>t©*XA 0 - £-l©fl§#**UTl**o G93AT©# 
tf- 1© l/^W±8 £ m^ffip U frf frft # X^°— - 1 - IR©^^ $ tl 
5 *:<> ZLfif^i/X^x^^^XT^ 6*£ffrT\ *f-^-7'U >IIIftm£^x 
M-fct^T. G93Av^X<tJt^UT^t^lH,^X^°— fer-l-IR£^U Z.<DCt 
tiHGF#ALS©* JWKfc t, vTSHj-x - p >T©^7 X/*— fef- l©g!#© 

10 -fSCl^^tU ^bTHGF{iilJ^II^ ; e7 ^ >'^©ffl|-eBcl-xL^?a^#U^ ^*© 
7$ h-'>X£fflitf £^£tlT^3(Biocheni. Biophys. Res. Coimun. , 244, 683- 
690(1998). Hepatology,30.151-159(1999))o ^CTT^ h— >X^M^$^^HGF© 
y #^XA££ ZimWtZ to6K, Akt© U >M& J^cl-27 r $ U -st^f-© 

1\ #MKAkti;i\ 8^^lt©G93A/HGF-77X©WT#M^> H&frlZU >«{fc 
3*lTl^*Cl£rt^$*ifc (018) o HGF^"7X©^ftT©*^«)jSI/^^©AktU 
>MWfcl*N — It h 5 > X 9 x — y ? v £ X © 1/^1/ J; 0 ^HGF v $ XT©c-Met© 
U^ZmtisT^Z^mt&fr&Z (021) o Ctlt>©Mm(i> HGFftTO-faKAkt© 

Bcl-}d,fc^C^cl-2^>/A 0 7^i8^^l&T©WT'«#$n^^-p/c (018) c 

T> £fc»T©Akt©'J >Wbl-«koT> AIS©ilfT£^3#*c:<fca<^$ftfco 

25 H»J6 

ALStC^ttlM©fll2! #~XA©&ff(2) 

^ >m.wfrm ? $Wti\ $ u 75 > x©m4>k £ tals©mj 

~i-o>^lt»r»^-rSCijWI»*nT^*. -®ra<!:-UfLT> IJc^xALS© 
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£#©mfc«fctf»&®^ >TM \ Vfflffi&fefflb t>MzW> UN. Engl. J. Med 
. , 326, 1464-1468(1992)X MftM^^U ?)W I >mm)?m&%& ; &WU'? 

(EAAT2/GLT-1) lzm-Z%&fi&&MRmmffiWzZ i(Ann. Neurol. , 38, 73-84(19 
5 95))/&%£-<*ft"O^ 0 tt* ll&*TJW3b&<SB^h7>XV*-v9vQXV® 
EMT2©M^ J KNeuron, 18, 327-338(1997)^ ALST©SQDlgJ| (A4V:fc e fctfI113T) {CM 
SUfc/U rmm^J^ i >K*fe^©*J£f!lifls(Nat. Neurosci. , 2, 427-433(1999)) l> 

ttir fcl l/TO ^ -5 bftTO ^ fca& N HGF©fiT£EAAT2'v©M-5*fc 
10 WW:. 

£?\ c-Met-I^EJS^^ffll&f-B^-r^^^^K HGF#Mt«&©iiM1& (pa 
thogenesis) &tf^Mt*«©?>* ^ ^Wtfa^Ol/^^RflS****^^ 
rtV&H^fco tnDGFAPfc«kt;tac-Mettft^ffll^1i©-fi^t-cJ:5> c-Met-IR{is 

y ^v^xT©c-MetcDi/^;u^tr8^^B#{rlijfipb (H2K T'**;iO ^ SBfr-a 
-ovfcWiUMfiy^S OBH) ©alst\ HGPtc*ff s«Krc**)^*c: 

20 ^hWfiO-Ji&U W>UfrffrKlirftldi£UTivfc (019) o G93A^XK:fc 
VZ&SS&B&M^t* »-3.-p y^tfcG93Av^XT^bti^t^T'$)-5>6 

mftK&^x&RttKmn^K. (019) 0 nmrn^ nh7>x^x 

-y^HItPCI*, lu^{cfe^5^^Wiia0^(i^U<^^o^ (019) « G 
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